ABSTRACT
INTRODUCTION
tudies on the movement of money and output, an issue of interest among economists, have attempted to analyze the extent to which movements in money supply causes fluctuations in real output in open economies. Even though the perception seems to differ on ground of hypotheses, all the theories lead to the determination of the role of money on growth. Researchers have used a straightforward application of the Barrotype two-stage framework; therefore, eliminating the influence of open economy variables. Studies that take into account variables of open economies include them in an arbitrary fashion. Previous studies also fail to include economic characteristics that are emphasized in the theoretical framework of open economy models. The neglect of these issues could bias the estimate of the interaction between money and output in industrialized countries with open market economies.
METHODOLOGICAL ANALYSIS
The money neutrality position postulates the ineffectiveness of monetary instrument on growth. Therefore, policy makers should not attempt to stabilize the economy through the use of monetary policy because money does not affect output. Hence, money does not matter for growth and boosting money supply has no effect on output. In . Introduction of logarithms to the above equation results in Log(L i )=Log(Q i )=1/(γ -1)Log(P i -P). Assuming Log(L i )= l i , Log(Q i )=q i , the above equality becomes l i =q i =(1 / (γ -1))(p i -p) where (p i -p) stands for the relative price of good i. Because l i increases as (p i -p) rises, the production of an individual is increasing in relative price of the product i. In spite of linking production, labor, and relative price, the above individual supply accounts for (a) the rise in labor as the real wage increases under the assumption that the individual works only; (b) the rise in price of the producer own product as the real product price increases which in turn boosts the level of output under the assumption that the supplier is a producer only; and (c) the increase in sales as the individual purchases more consumption goods and prices get higher; this process is done through inter temporal substitution from periods in which the real product price is low to those in which it is high.
Inclusion of Imperfect Information
The signaling function of the market does not work perfectly which causes producers to oversupply in response to unanticipated increase in the aggregate price level. Important information regarding the price level is imperfect when the price of the supplier product is high relative to the aggregate price level driving the producer to increase the supply of its goods. The formulation of anticipated and unanticipated movements of the aggregate output and thus price necessitates an adjustment of the supply function to account for imperfect information. The price of the supplier own product increases as the aggregate price level rises. The producer only knows his own price and may mistakenly interpret the rise in price as an increase in the real product price whereas the price increase is part of the general price rise. The unexpected shift in supply fools the producer into believing that the random relative demand movement is in its favor. The unanticipated change in supply convinces the producer that it exists an unexpected relative increase in the market of its good, and hence a rise in its relative price. Therefore, the The unexpected component of the money supply is given by the difference between real and anticipated change in the money. The economic logic within the framework provided by this equation is that the systematic change in the monetary policy is expected by individuals before the policy is implemented resulting in zero effect of the anticipated movement of the monetary policy in boosting the level of economic growth. Variations in output are the result of errors and thus cannot be optimal and persistent movement in aggregates variables cannot be explained. The model presents no dynamic in its basic form and the lag structure enters the system via expectation formed on the basis of information available. The formal argument underlying the money policy ineffectiveness is that the nonrandom component of the monetary policy exerts no influence on output and only the random part affects the level of growth because any policy response that is predictable results in offsetting expectations.
PREVIOUS LITERATURE AND DATA CONSIDERATIONS
Using a two-steps procedure, Barro (1978) finds that only unsystematic changes in the monetary policy affect output in the United States. Despite the significance of the money policy ineffectiveness in applying the Barro- are essential components of the groundwork for the empirical testing of the theoretical analysis. The economic reality reveals that variations in the economic activity of other advanced countries affect the output growth of industrialized economies. In this regard, it is noticeable that the real output function includes an index of the growth rate of high level business partners of the United States. Exchanges between the United States and other industrialized countries have been strengthened over the years as perceived by the structure of the economy. Indeed, the secular movements of the value of the dollar affect output growth of the United States. It is therefore noticeable that the real output function includes the domestic exchange rate for the dollar against the aggregate of industrialized countries to estimate the influence of output fluctuation on business cycle of the United States. The functional form of economic models generally specified output in real terms on the assumption that price elasticity on nominal output is unity. In this respect, the foreign real income and the real output use an index conversion procedure to convert the series to 1995 base year. The unavailability of an index of exchange rate of industrialized countries for the years 1960 to 1977 leads to update the missing foreign price years. As it is known, there is a scant theoretical direction for the selection of broad money M2; it is motivated by its use in most similar studies. The import and money variables are expressed in billions of dollars. Prior research has also demonstrated the need to avoid potential bias and eliminate the presence of outliers through the use of the percentage change in the values of the variables. The logarithm value of all variables are thus used to squeeze together larger values and stretch out smaller values.
FOREIGN EXCHANGE LED GROWTH THEORY
Inline with critics of the money policy ineffectiveness, it is worthwhile examining the form in which foreign exchange variables enter the model of open market economies. This research looks at the way to introduce and posit open economy variables in the growth model in order to orient the policy variables. According to Nwaobi (2004) , foreign exchange rationing is consistent with the specification of aggregate supply since it operates through the supply side and thus could explicitly establish a model setting conform to the structural type of open economies.
Theoretical Analysis
Jaleel and Kwan (1991) use a quantitative assessment to examine the link between export and output. The exclusion of other relevant variables that matter for growth and the absence of the dynamic structure in the process lead Kwan and Kwok (1995) to reformulate the model. The causality relation between open economy variables and real output is derived from the export led growth hypothesis. The empirical consideration in the conditional model is that foreign exchange variables are weakly exogenous. The causal relationship between foreign exchanges and output is posited in the form Yr t =f({Yr
where Yr denotes the growth rate of real output and V is the growth rate of foreign exchange variables, v stands for all the other variables that enter the equation, α represents the vector of coefficients distributed independently and identically with mean zero and finite variance, and t denotes an index of time. The included lag length i, m, j, k, illustrates the idea of the model carrying an autoregressive specification. Differentiation of the original variables is considered as the statistical logic of modern financial time series examination; therefore, the foreign exchange led growth is reformulated as 
Rank Prediction, Lag Length, and Causality Relationship
The rank prediction of the theoretical model represents the constraints imposed in the movements of foreign exchanges and output by the financial system in a long term horizon in the presence of short run digression http://www.cluteinstitute.com/ 2013 The Clute Institute from the estimated equilibrium. Among numerous techniques, the model selection criterion is selected and the results are given below: Using the model selection criteria, there is a clear conflict between the test results based on the Schwarz and the Akaike information criteria. The Akaike information determines the rank prediction of the theoretical association between foreign exchanges and output to be one. Turning to Schwartz information, the rank prediction of imports, foreign price, and output on one side and foreign income and output on the other side seem inconclusive with the cointegration relation between two series. Consistent with Greene (2003) these data provide support to the superiority of the Akaike over the Schwartz information when dealing with small sample properties.
A two-steps procedure helps determine the proper lag length that is used throughout this study. The process consists of setting a value conditional to k in the causality equation as a way to look for the value that minimizes k. The final prediction error of k is reached when k attains its minimum. Results are given in the table below: The evidence adduced from the above table is overwhelmingly in favor of the value one for the relationships between foreign exchanges and output. This value clearly identifies the level at which the final prediction error reaches its minimum. Based on this result, it is pertinent to consider one lagged value for the test of the hypothesis that foreign exchanges lead to the growth rate of real output.
The interaction of contemporaneous and lagged values in the causality equation between foreign exchanges and output as well as the inclusion of both differentiated and level variables pose a potential problem; namely, the requirement of long term restrictions on vector autoregressive. In order to cope with the issue, Nwaobi (2004) formalizes a model that includes both contemporaneous and lagged values, and then excludes unnecessary coefficients so as to impose cointegration restrictions in the vector autoregressive. The causal relationship between foreign exchanges and output is thus reformulated as follows: 1
From this development, a more general expression of the relationship between foreign exchanges and output is (ΔL) Yr The export led growth thesis, the inclusion of both differentiated and level variables, and the combination of lagged and contemporaneous values in the equation pertain to the assumptions that the causality relationship between foreign exchanges and output mainly consists of augmenting the output equation with the residuals of foreign exchanges as additional exogenous terms that are then tested for significance. Empirical analysis of the foreign exchange led growth necessitates the regression of the foreign exchange series to extract residuals and the estimation of these residuals in the output equation. In the first stage, open economy variables are regressed on the lags of the output operator determined by the final prediction error in order to extract the residuals; the second stage consists of testing the residual values in the output function. The table below confirms the existence of a causal relationship. The mean vector of foreign exchanges is quantified after each of the series imports, foreign price, and foreign income is regressed on the set of one real output lag. The significant response of the growth rate of output on the residuals of foreign exchanges shows evidence of a causal link running from imports, foreign price, and foreign income to output. The model exhibits evidence that foreign exchanges should be included in the growth model. This causality test clearly establishes that a high rate of foreign exchanges is positively associated with a higher rate of economic growth. Indeed, foreign exchange rationing leads to the growth rate of output and therefore prove that policies that spur imports, foreign price, and foreign income may be effective in raising the economic growth. Based on these results, it seems evident that the growth enhancing effect of open economy variables helps remove obstacles that prevent foreign exchanges not only from branching in the growth model, but also entering the supply side of the economy; hence, formally incorporated as cointegrated with money on the supply side of the economy.
MACROECONOMIC POLICY IMPLICATIONS
Application of the Barro-type analysis has been the cornerstone of the empirical examination of the money neutrality. However, the path to a uniform technique when applying the two-stage study is likely to be tumultuous due to a wide variety of estimating measures. This research extends the Barro-type reduced form output equation by according an important role to open economy variables. In an attempt to find a way the open variables should enter the model, foreign exchanges are modeled in conjunction with money supply. Following Nwaobi (2004) , the model is developed from a structural form and adjusted to an open economy setting. Unlike existing models, foreign exchanges appear as cointegrated with money on the supply side of the economy.
Economy Supply Function
Estimation in the parameters of the model pertains to consider foreign exchanges and money in a cointegrated setting. An encompassing approach based on the extension of the policy variables through the inclusion of foreign exchanges in the supply side of the economy appears reasonable for dependent model of industrialized open economies. The empirical evaluation requires a statistical setting that departs from policy variables to arrive to a goal equation. According to Aziakpono (2003) , anticipation of the policy variable is viewed as the lag operator on the parameter when individuals are able to form rational expectations. In this regard, anticipations of foreign price, foreign income, imports, and money series are expressed through the following equations: Policy variables are elaborated on the basis of the relationship between money, imports, foreign price, and foreign income series elaborated via the following functions:
The policy variables M, I, E, and F represent the growth rate of money, imports, foreign price, and foreign income respectively. 1 
Where Y the goal variables, represent the growth rate of real output and ξ 1 t is the white noise random errors independently and identically distributed. The unexpected movements of the money, imports, foreign price, and foreign income are given by the difference between the real and anticipated changes in these variables.
Substitution of the unsystematic changes in money, imports, foreign price, and foreign income yields the real output t are identically and independently distributed vectors of innovations for money, imports, foreign price, and foreign income series. The above equation supports the view that only innovations in the policy rule affect output. It seems evident that the major hypotheses to be tested are the effects of random changes in money, imports, foreign price, and foreign income on the growth rate of real output. The above formulation follows the Barro two-stage framework since the systematic components of the policy variables are excluded in the output equation and only the random parts are reflected in the growth model, leading to critic by Sheehey (1984) that the analysis is biased toward accepting the money neutrality hypothesis. Both random and nonrandom components of the policy variables are critical and inextricable part of the goal variable as suggested by the theoretical evidence and the preponderance of empirical reasoning because the bulk of economic literature consists of using both components of the policy variable in the goal equation to elaborate a model that reflects the economic reality.
Unit Root Test
The validity of the asymptotic distribution theory used to create a test statistic depends on the stationary of the data which helps determine the asymptotic statistical inference. Engle and Granger (1987) discover that many times series data possess a unit root, and therefore are not stationary. Testing the parameters depends on the stationary state of money and foreign exchange series because asymptotic statistical inference can only be made if these series are stationary. The presence of unit roots in times series leads to the problem of spurious regression which in turn, invalidates the application of standard ordinary least squares procedure and conventional statistical inference. Each series of the variable vector money, imports, foreign price, foreign exchange X t = [m, i, f, e] is tested for a unit root using the technique elaborated by Dickey and Fuller (1979) 
+ ξ t

Where ξ
t is the vector of stochastic disturbance distributed independently and identically with mean zero and finite variance, and ρ is the lag length. Statistical significance is conducted through the comparison of the t-statistic on φ the coefficient of the series to critical values of MacKinnon elaborated using the Monte Carlo simulation technique. Investigation of the time series characteristics of money and foreign exchanges to ensure consistency with subsequent statistic modeling require data to be stationary because the computed t-statistic φ/SE (φ) does not follow a standard t-distribution in the vector autoregressive form. The series is stationary if Ho: φ = 0 is rejected against the alternative of Ha: φ < 0. Based on the form of regression and the sample size, the McKinnon critical values for rejection of the null hypothesis for a unit root are used for comparison of the test statistic of the φ parameter.
Unit root test is carried out with only a constant since differencing of original variables eliminates the possibility of trend in the series. The choice of the lag length of one in is motivated by the result of the final prediction error. The commonly applied ADF test is thus used to compare of the t-statistic on the parameter with critical values constructed by McKinnon using a numerical simulation method. Results of the minimal number of times a series has to be first differentiated to until it becomes stationary are summarized below: Critical value in first difference 99% critical value = -3.571310 99% critical value = -3.574446 95% critical value = -2.922449 95% critical value = -2.922449 ** denotes significance at the 5% level 90% critical value = -2.599224 90% critical value = -2.599224 * denotes significance at the 1% level
The result seems inconclusive with regard to the choice between stationary achieved by differencing of the series and stationary achieved by linear combination. The ADF test performed at the level of the variables provides strong evidence in favor of the null hypothesis of non-stationary for all the series of the variable vector Z=[m, i, e, f]. The test statistics in absolute values are lesser than the critical values at the conventional level of significance. However, all the variables appear to be stationary in first difference, except for the foreign income variable, when turning to the first difference of the series. The inclusion of the foreign income in first difference seems well suited with the model elaboration; it is supported by the economic reality that variations in the economic activities of developed countries affect the business cycle of the United States. The constraints imposed in the movement of money and foreign exchanges by the economic system in a long term horizon in the presence of short run digression from the estimated equilibrium are thus analyzed using stationary of the series achieved by differentiation of the original variables, therefore, all variables are treated as being stationary in first difference for the included series.
Integration and Cointegration
Cointegration test requires a setting of certain stochastic structure before empirical evaluation of time series data. The result provided by the final prediction error explains the use of a common lag length of one. Consideration is given to the possibility that the data generation process contains a constant and no deterministic time trend in the series. The inclusion of money and foreign exchanges through a vector autoregressive based cointegration technique that utilizes the methodology developed by Johansen (1988) helps set up the supply function. This procedure determines the rank prediction of the theoretical model and identifies the relationship between money, imports, foreign price, and foreign income. The vector autoregressive is of the form Z Most economic variables are non stationary in level; therefore, the above equation is generally estimated in the first difference form as follow: Two likelihood test statistics; namely, the trace test and the maximum eigenvalue test are used to find the number of cointegration relationship. The version of the first difference of the original variables is retained and used to allow for testing of the presence of cointegration relation between money, imports, foreign price and foreign income series whose summary is given in the table below: From the above table, it can be observed that the outcome of the maximum eigen values test presents consistency with the trace statistic test results. Assuming a constant and no trend in the model, the maximum eigen value statistic does not reject r=1, while the trace statistic does not equally reject r=1. Both tests indicate one cointegration vector at the five percent level of significance. The analysis is consistent with the Fisher-Seater procedure that the appropriate form of the neutrality test is determined by the order of integration of the variables; therefore, the independent variables must be integrated of, at least one to conduct the neutrality test.
Policy Equations
Based on the lag length determined using the final prediction error, foreign exchange and money series are specified as a one order autoregressive distributed lag which contains errors correction terms (ECT) in order to capture the disequilibrium from the long run solution. Modeled jointly in a cointegration setting, the regression results of money, imports, foreign price, and foreign exchange prediction equations are given in the table below. The above table infers that the supply side of the economic system is sensitive to imports, foreign price, foreign income, and money. The important aspect of the supply function resides in the statistically significant negative coefficient of the error correction term with respect to money. This is interpreted as the adjustment in one period for 13 percentage point when an exogenous shock disturbs the estimated equilibrium condition. This small adjustment of one period for the money shows evidence that a longer time period is needed for the money supply to revert to the estimated equilibrium in case of an economic shock.
Goal Equation
The hypothesis that unpredictable monetary policy affects output implies that the fitted values and the residuals values respectively the expected and unexpected components of the growth rate of the supply components of the economy enter the output equation. Following Barro (1978) , the inclusion of lagged values is important in explaining output due to the assessment of the influence of potential deviations of exogenous variables. In this respect, the goal variable should be subject to time and lagged values of the random and nonrandom policy variables, in addition to the output variable taking into account its own lag. Based on the final prediction error test results, the goal variable uses one period lag of the output coefficient and one period lag of the expected and unexpected policy variables. The output functions used to analyze the anticipated and unanticipated components of the growth rate of money, imports, foreign price, and foreign income employs its own lag, and the contemporaneous and one lagged values of the policy variables in order to confer the greatest benefit in the exploration of the output coefficient in the determination of the goal equation. The regression result reveals that only the expected and the unexpected components of the foreign income are significant at the conventional level of significance in a contemporaneous time frame. Indeed, any policy response of raising the level of output in the United States does not lead to offsetting expectations if the well-being of major business partners of the United States increase in a contemporaneous time-frame; independent on whether or not, the economic growth of the other industrialized countries is predicted. The evidence that short run cyclical movements in the output of highly industrialized countries tend to affect real output in the United States finds strong support in the model due to the significant nature of foreign income despite the lack of spread effects. A look at the variable that represents output of industrialized countries in the output equation indicates a significant trend rate of growth and the estimated value traces out a pattern of one percent a year.
Table 7 -Real output
Inconsistent with the financial logic is the lack of support of the apparent reality of output determination in industrialized economy models. Economic evidence that past realizations of growth tend to have a positive effect in the short run does not find support in this model. The magnitude of the lagged output coefficient is statistically insignificant. The impact of the real output observed in the previous period in estimating the current output is disappointing. The regressor predicts a negligible impact that the previous real domestic product exerts on current real domestic product in the economy. The silent nature of the money supply in both contemporaneous and delayed horizon refutes the theoretical argument of the influence of both random and nonrandom components of the money supply in the secular movements of output; therefore, an increase in the money supply has absolutely no effects on the level of growth. The foreign price variable reveals no depressionary or expansionary output effects of both prior and instantaneous values of the exchange rate. This result contradicts the viewpoint that the United States economy can quickly recover through a monetary policy aimed at depreciating the local currency; it also stands against the idea that devaluation tends to expand domestic output in highly industrialized countries. 
